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INTERNATIONAL PRELIMINARY pot/pp n-^/iATn-^ 

EXAMINATION REPORT International application No. PU I /tiK Ud/1 4 / 

I. Basis of the report 

1 With regard to the elements of the international application (Replacement sheets which ^^If^ J^f ^J]^^^^^^ 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)). 



Descriptiotii Pages 

2-7 as originally filed 

^ -I a received on 1 9.1 1 .2004 with letter of 1 7.1 1 .2004 
Claims, Numbers 

-I .-1 4 received on 1 9.1 1 .2004 with letter of 1 7.1 1 .2004 
Drawings, Sheets 

1/5-5/5 as originally filed 

2 With regard to the language, all the elements marked above were available or furnished to this Authority in the 
' language in which the intemational application was filed, unless othenwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: ^ 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andtor 55.3). 

3 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
' international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the intemational application in written forni. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written fonm. 

□ furnished subsequently to this Authority in computer readable fonii. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5 □ This report has been established as if (some of) the amendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under Item 1 and annexed to this 
report.) 

6. Additional obsen/ations, if necessary; 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement • 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Yes:. Claims 
No: Claims 

Yes: Claims 
No: Claims 

Yes: Claims 
No: Claims 



1-14 
1-14 
1-14 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty and Inventive step; citations and 
explanations supporting such statement 

Reiference is made to the following document: 

D1 : D1 : WO 01/70552 A (BOSCH GMBH ROBERT (2001 -09-27) 

NOVELTY 
Claim 1 

The present application meet the criteria of Article 33(1) PCT, because the subject- 
matter of claim 1 Is new in the sense of Article 33(2) PCT. 

The document D1 is regarded as being the most relevant state of the art discloses: 
an electro-mechanical screw jactuator assembly (10), comprising: 
a housing fixable to a motor vehicle, 

an electric motor (18) mounted within the housing and comprising a stator fixed to the 
housing and a rotor, 

a screw mechanism (48) including a translatable nut (62) and a central screw (50) 
rotatable along a given axis, 

a gear reduction means (34) disposed between the rotor and the screw mechanism for 
provolcing a translation of the nut (62), 

wherein the housing Is secured to or integral with a supporting element of essentially 
tubular cylindrical shape extending within the housing coaxial to said axis, wherein the 
supporting element externally rotatably supports the rotor of the electric motor, and 
Internally rotatably supports the nut of the screw mechanism. (Fig.3). 

INVENTIVE STEP 

The subject-matter of claim 1 differs from this known electro-mechanical screw actuator 
assembly in that the supporting member supports extemally at least one fixed gear of 
the gear reduction means. 

The problem to be solved by the present invention may be regarded as reducing the 
play between the transmission members of the assembly. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following reasons: 
the prior art documents do not suggest the differencing features. 
Dependent claims 2-14 
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Claims 2-14 are dependent on claim 1 and as such also meet the requirements of the 
PCT with respect to novelty and inventive step. 

FURTHER REMARK: 

The features introduced in claim 3 concerning the axial cavity (24) are not mentioned in 
claim 1 but in claim 2, so claim 3 should be dependent from claim 2. 
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an electro -mechanical screw ad-naf-ni- agseinbl» 

.1 

The present invention refers to an electro-mechanical screw 
actuator assembly, of the type mentioned in the preamble of 
claim 1. • 

Actuator a^seiDiblies of the above type are' known, for 
example, from us -6 315 092*. These actuators are applied In 
various fields,.* for Example in the automotive field for 
actuating brakes, friction clutches, gearboxes, etc. An 
electric motor, ' itiounted within a housing f ixable to the 
vehicle, drives . fdr rotation a nut member of a screw 
mechanism - through a gear reduction system. . The screw 
mechanism comprises a screw connected to a piston actuating 
head which is in^art^d ai reversible linear motion with a 
high, actuating force. 

A pr-oblem encountered with conventional electro -mechanical 
actuator assemblies is due to the play between the various 
transmission members of. the assembly, that axe generally 
cascade connected. The tolerance of the couplings between 
the transmission members add up, allowing laisalignment 
between the rotation or translation etxes of these members, 
that are so subjected to early and non-xmiform wear. 
Particularly, with ^xse, the gears of the planetary reduction 
system have a tendency to wear very quickly if they are not 
kept correctly . aligned' parallel to the- central longitudinal 
axes of the actuator, that coincides with the axis ''Of- 
translation of the piston member. An excessive increase of 
the play aiid 'the* consequent masaligimient of the aixes of the 
tr-ansmission member^" leads to a* loss of efficiency of the 
actuatqr assembly and shortens its life. 

WO 01/70552 A discloses an electro-mechanical screw acttiator 
assembly , compr is ing : 



.-lA- 

a housing fixable to a motor vehicle, 

an electric motor .mounted within the housing and 
con5)rising a stator fixed to the housing and a rotor, 

A screw mechanism, including a translatable nut a«H a 
central screw rotatable translatable along a given axis, 

a gear reduction means disposed between the rotor and 
the screw mechanism for pTOvokdLng a translation of the nut. 
The hpusing is secuxed to or integral with a supporting 
element of essenti^ly tubular cylindricca shape extending 
within the housing, coaxial to said axis, wherein * the 
supporting element eactemally rotatably supports the rotor 
of the electric motor, and ' internally rotatably sv^jports the 
nut of the screw mecheuiism. 

The object of the present invention is therefore to provide 
an electro-mechanical screw actuator assembly, adaptable to 
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ciiAIMS 

1- An electro-medianical screw actuator assembly, of the 
type con5>rising: 

a housing (ii) fixable to a motor vehicle, 
an electric inotor (30) mounted within the housing (li) 
and comprising a., statdr (31) fixed to the housing (ii) and a 
rotor (34)., - . 

a screw, mechanism (60),. including a rotatable nut (61) 
and a central -screw. (62) . translatable along a given axis 
(X), ■•• . 

gear reduction meaxis (50) disposed between the rotor ' 
(34) and .the screw ms.chanism (60) for provoking a*, 
translation of the screw (62), 

wherein the housing (11) is secured t6 or integral with a 
supporting elenient . (21) of esseiatially tubular cylindrical 
shape extending within the housing (ii) coaxial to said axis 
(x) , and wherein the supporting element (21) 

externally, rotatably supports the rotor (34) of the 
electric motor . (3 0) , and 

internally, . rotatably supports the nut (61) of the 
screw mechanisfa (60)-; . • 

characterized, in that the ' supporting meinber (21) supports 
externally . at least • one ' fdLxed. gear (55) of the gear 
reduction means ('50)-. 

2. An actuator assembly according to claim. 1, 
characterized in that the supporting member ••(21)- forms an ■ 
axial cavity (24) for accommodating and axially guiding .a 
piston member (70) fixed to or integral with the screw (61) 
of the screw mechanism (60) . 

. 3 . An actuator assembly according to claim • 1 , 
characterized in that at the interface between the axiaJL 

AMENDED SHEET 
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cavity (24) of the supporting member (21);. ^ the piston 
member (70) there is provided an axial :splined qoupling or a 
form coupling . (26) for preventing rotation of the screw (62) 
and/or the piston member (70) with respect to the housing 
(ii) . 

4. An actuator assembly according to claim 1, 
characterized in that the supporting member (21) is formed 
by a rigid body (20) having also a supporting means (23) for 
mounting the statbr (31) of the electric motor (30).. 

• 5. An actuator assembly according to claim l, 
characterized in that the gear reddctlon means (50) include 
a planetary, gear reduction syst^. 

6. An actuator assembly according to claim 5, 
characterized in that the rotdr" (34) forms a radial flange 
(36). that serves as a carrier for a plurality of satellite 
gears (52) . 

7. An actuator assembly according to claim 6, 
characterized in that each ot the satellite gears (52) has 
two toothed portions (53, 54), of which: 
. - ..a first toothed portion (53) meshes with a fixed gear 
(55) fast with the tubular supporting member (21) and 

a second toothed portion (54) meShes with a gear (56) 
fast for rotation with the nut (61) . ^ 



8 . An actuator assembly according to . claim 1, 
characterized ih that the screw mechanism (60) is rotatably 
supported at an. end thereof by an angular contact ball 
bearing (44) . 

9. An actuator. assexribly according to claim 8, 
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cliaracterized. .in that ' the raxiially outer:, raceway of the 
angiilar cdiitact ball • t>earingr (44) is fonfle,dl- at" leetst 
partially by a sleeve member (45) axially locked onto the 
housing (is) . •' " . 

•■ ■ ■ . / 

10. An aictuator assembly according to claim 9, 
cliaracterized in that the sleeve member (45) is axiaaiy 
. locked onto the housing (11) by cold forniing an end portion 
(47 •) of the sleeve member (45) deformed in a radially outer 
direction against, a radial wall (14) of the housing (11) . 

.11. An actuator' assembly according to claim 9, 
characterized- in that the radially outer raceway of ' the 
_ angular contact , for bearing (44) is formed entirely by . a 
"• sleeve -meinber (45), whilst "the radially inner raceway is'* 
formed partly by. the nut (61) and partly by a ' separate 
annular mCT±>er (48^) axially locked (49 «) onto the nut. 

12. An acttiator assembly according to claim 11, 
characterized in that . the separate annular membeip (48 '> is 
axially locked . onto the nut (61) by cold forming an end 
porti-on (61') of the nut that is deformed in a radially 
• outer direction against- a radial wall of the sepcucate ring 
(48'). . 

13. An actuator . assembly according' to" claim 1, 
characterized in that the screw mechanism. (60) includes a 
,l>allscr6w.- ' • •. - 

14. An -actTiator assembly accoardlng to anyone of the 
preceding claims"; characterized in that it is coupled with a 
brake caliper (A) for operating a braking' force on a motor 
vehicle. . - - - - • 
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